Phosphate nutrition of burr medic and yellow serradella. by Paynter, Blakely
Research Library 
Experimental Summaries - Plant Research Research Publications 
1989 
Phosphate nutrition of burr medic and yellow serradella. 
Blakely Paynter 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/rqmsplant 
 Part of the Agronomy and Crop Sciences Commons, Inorganic Chemistry Commons, Organic 
Chemistry Commons, and the Soil Science Commons 
Recommended Citation 
Paynter, B. (1989), Phosphate nutrition of burr medic and yellow serradella.. Department of Agriculture and 
Food, Western Australia, Perth. Report. 
This report is brought to you for free and open access by the Research Publications at Research Library. It has been 
accepted for inclusion in Experimental Summaries - Plant Research by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, 
sandra.papenfus@agric.wa.gov.au, paul.orange@dpird.wa.gov.au. 
'VI1V8lSOV N}I3lS3h 'NI03883.W 
'3lOlilSNI HJ}IV3S38 ONV1X80 
mnNXVd X13)IV1H 
'8861 UJ lt1Ba pal1q14xa ltnsa1 
1B1Jw1s B 4lJA '6861 UJ sva ~01 puB sva L~ 4loq lB iaAOtJ uBaueialqns uB4l 
d paJtddB 101 (pta1l wnw1xew %06 lB 1a4214 saWJl z puno1B) lUawa11nba1 1a42J4 B aAB4 Ol punoJ SBA JJpaw 11ng ·alB4dso4d1adns passa1pdol Ol 1aAOTJ UBauB11alqns 
pue JJpaw 11nq JO sasuodsa1 a4l pa1BdWOJ L93W88 tBJ1l '4lA012 atqB1nsBaw AUB 
aAJa4JB Ol patJBJ tBJ1l SJ4l puB l1BlS AlSOJJ 'PtOJ B OlUJ alBT UAOS SBA LtJS88 
AtalBUnl10JUO 'LtJS88 pue L93W88 StBJ1l a4l JO UOJlBnUJlUOJ BABS 6861 
:x8VWWOS d3nIH 
·(z a1n2Jd) SalJS UJBtdpuBS AOttaA t uo lBa4A UB4l (ssat saWll ~·1 UB4l JalBa12) 
d paJtdde 101 lUawa11nba1 1aAOT 4Jnw e aAB4 Ol punoJ SBA BttapB11as AOttax 
·uoJlJnpo1d wnw1xew %06 lB Sluawa11nba1 JBtlWJS pe4 lBa4A puB J1paw 
11nq 'wdd £Z pue wdd Lt JO santBA lSal t1os pB4 4JJ4A salJS z ioa •(t a1n21a) UOJlJnpo1d WOWJXBW %06 lB d paJtddB JOJ (a1ow saWJl £'Z Ol £'t) lUawa11nba1 
1a42J4 e pB4 01paw 11nq 'wdd LI ue4l ssat (wo ot-o) staAat d alBuoq1BJJq TJOS 
10J lB4l SBA d paJtddB Ol asuodsaJ PtalA UJBJ2 lBa4A 4llA (2UJ1aAOtJ ATJBa) 
UOJlOnpo1d OJpaw 11nq 2UJJds JO UOSJ1Bdwoo W01J UOJSntJUOJ UlBW a41 
'lBa4A Ol 
Bt1apB11as AOttaA 2UJ1BdWOJ SallS £ puB lBa4A Ol JJpaw 11nq 2u11BdWOJ SallS L 
a1aA a1a4l 'tLe ur ·peas a4l 4llA patt11p SBA alB4dso4d1adns a4l a1a4A lBa4A Ol 
aAllBta1 alB4dso4d1adns passa1pdol Ol BttapB11as AOttaA/J1paw ~1nq JO asuodsa1 
a4l a1edwoo AttBJlJUJ Ol 6861 UJ dn laS OSTB SBA sa11as tBJ1l Aau v 
t 
--~~~~~-'-~~~~~~~~~~~~~~~~~~~~~009 
0131A ~n~IXV~ %06 l.V 03l::lln03H d 
Sl 9l Ll 6 
r-~~~~~_.__~~~~~.--~~~..--~~--.~~~--.~~~--.o 
(~dd) d 113M10n 
1.V3HM-.- 0103~ Hl::108 -9- 
(d a1qeJJBJJX8 9JBUOqJBJJq) sen1eA lS9l 11os JU9J9JJ1P 4l1~ 
saJJS 9 JaAo Jee4~ u1 sp1e1l UJBJE wnw1xew %06 pue JJpew JJnq UJ UOJJ~npoJd 
EuJJds wnw1xew %06 JOJ (e4;E~) peJJnbeJ d pe11dde JO Junowe a41 'l eJn21~ 
.LV3HM ON-V Vll30V~U:13S .:::10 S.LN3~3Hln031:1 d ·- - .. 
L--~~~~~~~~~~~~~~~~~~~-t-~~~~----'OOL 
a31:11nt>3H d 










1.V3HM ~ V1130VH~3S M0113A - 
'6861 Ul saJJS u1e1dpues 
~011al aaJ4l uo sp1a1l UJBJE Jea4~ wnw1xew %06 pue UOJJJnpoJd e11apeJJas 
~011al EuJJds wnw1xew %06 JB (e4;E~) paJJnbaJ d JO Junowe a41 ·z aJnE1~ 
z 
'd pa1Tl.lP 01 1ea4A 
JO asuodsa.l a41 4llA d passa.lpdo1 01 01paw .l.lnq JO asuodsa.l a41 a.ledwo8 :swrv 
X3 9019 I 0<;3W68 !S1VI'8:l 
I'8:d 







'SUOJlJUnJ 4JJt.la4JSlJW Ol pa111J SBA e1ep 4lAO.lD 
·s1aAa1 
d% paas pue s1aAat N% pue d% UJB.l.3 'Eu11d111es qoea 1e s1aAat d% sdo1 a104A 
'101d qjea .lOJ s1aAa1 (111J 01-0) d a1euoq3eo1q a.laA ape111 s1ua111a.lnsea111 3a410 
·a3a4 pa1uasa.ld a.le sp1a1l UJB.l.3 1ea4A pue uo11onpo.ld a.ln1sed 1euoseas 1e101 
uaaA1aq uos1.led11100 a41 AtUO ·sp1a1l UJB.l.3/paas se pue (2uJ.laAOtJ At.lea) sva 
Oll 'sva c;c; pa.lnsea111 seA 4lAO.lD •3a1saA.le4 uo11ons e Eu1sn 101d .lad s1e.lpenb 
w z·o x c; .8u1,ie1 Aq pau1w.la1ap a.laA sp1aJA paas •3a1aw a1e1d e 2u1sn Aq 
.lO 101~ .lad SlB.lpenb Zw 170'0 x oz .8UJl'B.l At1ens1A Aq .la411a passasse seA 01paw 
UJ .la11ew A.lQ ·412ua1 101d a.lJlUa a41 JO SAO.l 9 2u11saA.le4 Aq sp1aJA UJB.l.3 pue 
101d .lad s1e.lpenb Zw £Z'O x 8 Eu111no Aq passasse SBA 1ea4A u1 .la11e111 A.lO 
·e4;.8)f 0017 
pue OOZ '001 '£L 'Oc; '£Z 'O :a.laA pa11dde a1e4dsoqd.ladns JO sa1e}I ·.8uJA01tOJ 
SAO.l.lB4 14E11 4llA 1uaw1ea.ll a1e4dso4d3adns a41 4llA wo l lB passa.lpdo1 
seA (e412,i oc; 1e o.8e11ues Ao) 01paw .l.lng ·1uaw1ea.ll a1e4dso4d.ladns a41 4llA 
wo c; 1e pa1tl.lP seA (e4;2)f oc; 1e e41nD AJ) 1eaq~ ·.8u1paas se UOJlB.lado awes 
a41 u1 passalpdo1 seA (wnsdA.3 pue ~ 'uw '.8W 'ow 'uz 'n8 Eu1u1e1uoo) .las11J1.laJ 







• sa l 'BJ nda.l 
£ JO ueaw ·pa11dde a1e4dso4d.ladns 2u1sea.lJUJ 4llA (eq/2,j) 1ea4A e41nD JO sp1a1A 
UJB.l.3 pue sva OTT (e4;E,i) JJpa111 .l.lnq o2e11ues JO uo11Jnpo.ld .la11ew A.lO 'l a1qe1 
:s11ns3'8: 
(as +) pp~JA xsui 
<zz)oe1 (£0lZt %06 .lOJ pa.lJnba.l d 
<;L6l L89l 0017 
9Z6l t8tl ooz 
0891 L911 001 
17%1 6011 c; L 
£0C:,1 6£6 oc; 
<;6171 06L ~z 
Lltl >f.Z17L 0 
(e4;2,i) 1ea4A (eq;2)f) JJpa111 .r.mq 
SP1aJA UJB.lD uo t i onpo.rd .lan e111 A.lQ eq;.ladns .8)! 
·wdd Zl JO taAat d a1qe1Je.l1xa a1euoq.lBJJq e 4llA 11os e uo p1aJA wnw1xew 
%06 .lOJ 1ea4A ue41 d paJtdde a.low saw11 8'1 pa.lJnba.l JJpaw .l.lng :slN3WW08 
'd pattTJP Ol lBa4M 
JO asuodsa1 a4l 4lJM d passa1pdol Ol 01paw J1nq JO asuodsa1 aql aJBdwoJ :swrv 







rnd (wdd £'0 §) UOTldJospe d 
UOJJ clATlOBclJ 
d cllBUOq1eo1q 




'SUOTlOUOJ 40111a40SlTW Ol pollTJ SBM BlBP 4lMOJD 
·s1aAa1 d% paas puB s1aAa1 N% pue d% UTBJ:8 '2u11drnBs 40Ba lB s1aAa1 d% sdol 
a104M 'l01d 4oea JOJ staAa1 (mo 01-0) d cllBuoq1Bo1q a1aM apBru SlUarua1nseam 
Jcl4l0 ·a1a4 paluasa1d c}JB sp1aTA UTBJ2 lBa4M puB UOTlOnpo1d aJOlSBd tBUOSBas 
1BlOl uaaMlaq uos11Bdwoo a4l AtUO 'AlJado1d aql Ol ssaooB. paluaAa1d 2u1poo1J 
SB atq-i:ssod aJaM SlUclW6JOSBaW A1JBa ON ·sptaJA UTBJ2/paas SB puB (2u11aM01J 
A1Jea) sva LOI paJnseam SBM 4lMOJD 'JalSaAJB4 UOJlOOS B 2u-i:sn l01d 1ad SlBJpBnb 
rn. z·o x c; 2UT){Bl Aq pau1w1alap a1aM sp1a1l peas ·1alaw alB1d B 2u1sn iq JO l01~~ad SlBJpenb Zill ?0'0 x oz 2UTlBJ AttBOSTA Aq 1a4lTcl passassB SBM OJpaw 
UJ JallBlli AJQ '4l2Uat l01d clJTlUcl a4l JO SMOJ 9 2UJlSaA1e4 Aq sp1a1A u1e12 pue 
lOtd 1ad SlBJpenb Zill c;z·o x 8 2UJll00 Aq passasse SBM lBa4M UJ JallBW AJQ 'B4/2)j 00? 
pue ooz '001 '<;L 'oc; 'c;z 'o :aJaM pa-i:tddB cllB4dso4d1adns JO ScllB~ ·2uJMOttOJ SMOJJB4 l42Tt l(lTM lUclllilB6Jl 6lB4dso4d1adns a4l 4lJM WO I lB passa1pdOl 
SBM (Bq/2)\ oc; lB o2BTlUBS AO) o-i:paw 11ng 'lUaWlBclJl cllB4dso4d1adns aql l(lTM mo c; lB pa1111p SBA (e4;2){ oc; lB B4lOD AO) lBa4~ ·Bu-i:paas SB UOJlBJado awes 
a4l u1 passaipdol seM (rnnsdl2 pue ~ 'uw '2W 'ow 'uz 'nJ 2uTUJBluoo) 1as11JlJaJ 
tBsBq a41 ·paq-paas paJedaJd e OlUT 6861 ABW 4l?Z a4l uo uMos seM olTS :saOHl3W 
'SalBOHdclJ 
s JO uBa.w ·pandde ale4dso4d1adns 2u1sea1ou1 4HM (Btt/2){) lBa4M BqlnD JO SP"(aTA 
UTBJ2 pue sva LOl (B4/2){) o-i:parn 1Jnq o2BJlUBS JO uo1lonp0Jd JallBlli i1a ·z a1qBl :s11nsa"H 
(as+) p1aTA xern 
(9I)u1- <Ooc;1 %06 10J pa11nba1 a 
Z88l LZS? 00? 
L<;Ll 9£0? ooz S99l 
6L9£ OOt 
08<;T Z6SS c; L zc;c;1 
£00£ oc; 8<;Zl 
1L9Z c;z t6 u ?6TZ 
0 
(e4;2){) lBa4M (B4f.~){) owarn z mq 
SP"[8TA UJBJD uo t i onpo rd 1anBm AJQ B4;1adns 2){ 
·mdd Ot JO 1aAa1 d a1qBlOBJlXa alBUOqJBOJq B 4lTM 11os B uo p1a1i lliOlliJXBlli 
%06 JOJ lBa4M ue4l d pa11dde aJom sarnJl c;s·r paJ-i:nbaJ o-i:parn JJng :s1N3WWOJ 
4sBlOd paJtdde Ol aJnlSBd 01paw JJnq JO asuodsa1 aql aJnsBaw (q 
'd pa11Jlp Ol lBa4~ JO 
asuodsaJ a4l 4ll~ d passa1pdol Ol 01paw JJnq JO asuodsaJ a4l a1edwoJ (e :swrv 














·uo1loa1as alJS JOJ paJnsBaw aJa~ staAat] alBUoqJBOJq. (wo 01-0) aoBJJns 
i1uo ·Jalaw alBtd e 4ll~ (sva 801) BuJJds UJ paJnseaw sB~ 4l~OJD ·ow~ uz 'nJ 
'Jadns B4/B~ OOZ 4ll~ wo l lB u~os uaaq pB4 lB4l (B4/B~ o~ lB BuaJaS Ao) 01paw 
JJnq JO SlOtd OlUO Bu1paas JalJB 4lUOW B passaJpdOl puB4 SB~ 4SBl0d (q 
'SUOJlOUnJ 40J1Ja40SlJW Ol pallJJ SB~ BlBP 4l~Ol~ 
·s1aAat 
d% paas puB s1aAat N% pue d% UJBJB 'BUJtdWBS qoea lB staAat d% sdol a1oq~ 
'lOtd 40Ba JOJ staAat (wo 01-0) d alBuoqJeo1q aJa~ apBw SluawaJnseaw Jaqlo 
·aJa4 paluasaJd aJB sp1a1i UJBJB lBa4~ puB UOJlOnpoJd aJnlSBd 1euoseas tBlOl 
uaa~laq uosJJedwoo a4l ituo ·sp1aJA uJeJB;paas se puB (BuJJa~OtJ AtJBa) sva 
801 'sva z~ paJnsBaw sB~ 4l~OJ~ ·1alsaAJe4 uOJlons B Bu1sn lOtd Jad SlBlpBnb w z·o x ~ BuJ~Bl Aq pauJwJalap aJa~ sptaJA paas ·1alaw aletd e Bu1sn Aq 
JO lOt~ Jad SlBlpBnb Zill 70'0 x oz BUJlBl AttBnSJA Aq JaqlJa passasse SB~ OJpaw 
UJ JallBW AlQ '4lBUat lOtd aJJlUa aql JO S~Ol 9 BUJlSaAlB4 Aq sp1aJA UJBJB puB 
lOtd Jad SlBlpenb 2w ~z·o x 8 BUJllno Aq passasse SB~ lBaq~ UJ JallBW AJQ 
'Bq/B~ 007 
pue ooz '001 '~L 'O~ '~Z 'O :a1a~ paJtdde ale4dso4dJadns JO salBH ·Bu1~0110J 
s~oJJe4 l4BJt qlJ~ lUaWlBaJl ale4dsoqdJadns a4l 4ll~ wo I lB passaJpdol 
se~ (e4;B~ o~ lB Bua1as Ao) 01paw JJng 'lUaWlBaJl aleqdsoqdJadns aql 4ll~ wo 
~ lB pattJJP se~ (eq;B~ o~ lB e4ln~ Ao) leaq~ ·Bu1paas se U01lBJado awes a4l UJ 
passa1pdol se~ (wnsdAB puB] 'uw 'Bw 'ow 'uz 'nJ BuJUJBluoo) JasJtJlJaJ tBseq 
a41 ·paq-paas pa1edaJd e OlUJ 6861 ABW puzz aql uo u~os se~ alJS (e :saOH13W 
·salBOJtdaJ 
£ JO uBaW •paJtddB alB4dso4dJadns BuJSBalOUJ 4ll~ (B4/B~) lBa4~ B4lnD JO sp1a1i 
UJBlB puB sva 801 (B4/B~) 01paw JJnq BuaJas JO UOJlonpold JallBW AlQ "£ a1qB1 
:s110S3H 
(B4/B~) OJpaw JJnq 

























%06 JOJ paJJnbaJ d <oz)o8 
·wdd 171 10 1aAa1 d a1qEl~BJlX8 9lBUOqJB~Jq B ljll~ 1ros E uo P19JA wnWJXEW 
%06 30~ lEaq~ uBql d panddB s roui sawn £ paz tnbe.r o ppaui .una (E :s.1N3HWO:::> 
(El{/2)!) pan.ddE 
ljSElOd 10 9lE3 
(Et.VE)!) 





'd pa1111p Ol lBa4A 
JO asuodsa1 a4l 4lJA d passa1pdol Ol 01paw 11nq JO asuodsa1 a41 a1BdwoJ :swrv 
xa 9019 1 ££3W68 :s1vru1 
IUd 










'SUOJlOUnJ qo111a40SlJW Ol pallJJ SBA BlBP 4lAOl~ 
·s1eAa1 
d% peas pue s1aAa1 N% pue d% u1e1B 'Bu11dwes 40Ba lB s1aAaT d% sdo1 a104A 
'101d 4oea lOJ s1aAa1 (wo 01-0) d a1Buoq1Bo1q a1aA apew s1uawa1nseaw 1aqlO 
·a1a4 pa1uasa1d a1e sp1a1i u1e1B 1ea4A puB uo11onpo1d a1n1sBd 1euoseas TBlOl 
uaaAlaq uos11Bdwoo a4l i1uo ·sp1a1i UJB1B;paas sB puB (Bu11eAOTJ i11ea) sva 
801 'SVO Z£ pa1nseaw SBA 4lAOlD 'lalS9AlB4 uo11ons B Bu1sn lOTd 1ad SlBlpBnb 
w z·o x £ Bu1~el iq pau1w1alap a1aA_ sp1a1i peas ·1alaw alBTd B Bu1sn iq 
10 101~ 1ad SlB1penb 0w ?0'0 x oz BUJlBl i11ens1A lq 1a4lJa passassB SBA 01paw 
UJ l9llBW AlQ '4lBua1 lOTd 91JlU9 a4l JO SAOl 9 BUJlS9AlB4 lq sp1a1l UJBlB pue 
lOTd 1ad s1e1pBnb 0w £Z'O x 8 BUJllOO iq passasse SBA lBe4~ UJ 1al1Bw i1a 
·e4;B~ 00~ 
pue OOZ '001 '£L '0£ '£Z 'o :a1aA pa11ddB ale4dso4d1adns JO salBU ·Bu1Ao110J 
SAOllB4 l4BlT 4llA lU9llilB9ll 9lB4dso4d1adns a41 4llA WO I lB passa1pdol 
SBA (e4;B~ 0£ lB Bua1as Ao) 01paw 11ng 'lUaWlBall ale4dso4d1adns a4l 4ll~ 
WO~ lB pa1111p SBA (e4;B~ 0£ lB Bqln~ AO) lB94fl ·Bu1paas SB UOllBJado awes 
a41 UJ passaapdol SBA (wnsdiB pue ~ 'uw 'Bw 'ow 'uz 'nJ Bu1u1eluoo) 1as11lllaJ 
1esBq a41 ·paq-paas pa1eda1d e OlUl 6861 iew puzz a4l uo uAos SBA alJS :saOHl3W 
·salB011da1 
£ JO ueaw ·pa11dde elB4dso4d1adns Bu1sea1ou1 4llA (B4/B~) lBa4A B4ln~ JO sp1e1i 
UJB1B pue sva 801 (e4;B~) 01paw 11nq eua1as JO uo1lonpo1d 1a11em AlQ '£ a1qei 
:s11nsau 
(Bq/B~) 01paw 11nq 
























(as+) p1e1i xBw 
%06 lOJ pa11nbe1 d (6Z)Lll 
·wdd £Z JO 1aAa1 d a1qBlOBllXa alBUoq1Bo1q B 4l1A 11os B uo p1a1i wnWJXBW %06 
aAa14oe Old pa11dde JO SlUnowB 1e11w1s pa11nbe1 lBa4~ puB 01pew 11ng :slN3WWOJ 
L 
4seJod partddB Ol a1nJsed orpaw 11nq JO asuodsa1 a4l a1nseaw (q 
'd pa1111p OJ Jea4A JO 
asuodsa1 a4l 4lTA d passa1pdoJ Ol orparu 11nq JO asuodsa1 a4J a1edruo8 (e :swrv 














·uoJJJatas aJJS JOJ pa1nsearu a1a~ s1aAa1 ~ aJBuoqJBJJq (lliJ 01-0) aJBJ1ns 
ATUO ·1aJarn aJBtd B 4lT~ (sva 011) Bu11ds u1 pa1nsearn SBA 4J~o1~ ·ow~ uz 'n8 
'1adns B4/B~ OOZ 4llA lliJ I lB u~os uaaq pB4 lB4l (B4/B~ 0£ lB Bua1as Ao) orparu 
11nq JO SlOtd OlUO Burpaas JalJB 4lUOW B passa1pdOl puB4 SBA 4SBl0d (q 
'SUOJlJUnJ 40111a40SlTW Ol palllJ SBA BlBP qlAOJ~ 
·s1aAa1 d% paas pue s1aAat N% pue d% ure1B 1Bu11drnes 4oea lB staAat d% sdol a104A 
'lOtd 40Ba 10J s1aAa1 (wo 01-0) d aJeuoq1BoJq a1aA apBrn sJuawa1nseaw 1a4JO 
·a1a4 paJuasa1d a1B sp1a1i UJBJB Jea4A puB uo1Jonpo1d a1nJsed tBuoseas TBlOl 
uaaAJaq uos11edwoo a4l l1uo ·sp1arl ure1B;paas se pue (Bu11aAOTJ A11ea) sva 
OTT 'SVG SS pa1nsBaw SBA 4lAOJ~ ·1aJsaA1e4 uorJons e Bursn lOtd 1ad SlBlpBnb 
ru z·o x £ BuJ~Bl lq pau1rn1aJap a1aA sp1a1i paas ·1aJarn aJetd e Bursn iq 10 Jot~ 1ad SJB1penb Zw ~o·o x oz Bu1Je1 lttBnSJA Aq 1a4Jra passasse seA orpaw 
ur 1aJJew i1a ·4JBua1 lOtd a11Jua a4l JO sA01 9 BurJsaA1e4 iq ~p1ari ure1B pue 
Jotd 1ad SJB1penb Zw sz·o x 8 BUTlJno lq passasse SBA Jea4A ur 1aJJBW i1a ·eq;B~ 00~ 
pue OOZ '001 'SL 'OS 'SZ 'O :a1a~ partdde aJB4dso4d1adns JO saJe~ ·Bu1~0110J 
sA011e4 l4BTt tflTA JuawJea1J aJe4dso4d1adns a4l 4lTA mo I lB passa1pdoJ 
seA (e4;B~ OS lB Bua1as AJ) orparu 11ng 'JuarnJe~Jl aJe4dso4d1adns aqJ 4llA wo 
S lB pa1111p SBA (B4JB)J OS lB e4Jn~ AO) Jea4~ ·Burpaas SB UOTlBJado awes a4l UT 
passa1pdoJ seA (rnnsdAB puB ~ 'uw 'BW 'ow 'uz 'n8 BurureJuoo) 1asrtTJJaJ tBseq 
a41 ·paq-paas pa1eda1d B OlUT 6861 ABW 4l81 a4J uo UAOS SBA aJTS (e :saOH13H 
·saJBJJtda1 
£ JO ueaw ·par1dde aJe4dso4d1adns Bursea1JUT 4lT~ (e4;B~) Jea4A e4Jn~ JO sp1arl 
u1e1B puB sva OTT (B4/B~) JJparn 11nq eua1as JO uoJJJnpo1d 1aJlBW i1a ·9 a1qe1 
:s11nsa~ 
(B4/B~) JJparu 11nq 






















(as+) p1a1i xern 
%06 101 pa11nba1 d 
8 
·wdd 11 ;JO 1aAa1 d a1qBlOBJlXa alBUOqJeo1q B 4ll~ 11os B uo p1aJA wnwJXBW 
%06 JOJ lBa4~ uB4l d pa11ddB aJow sawJl 17'1 paJJnbaJ 01paw JJns (B :siN3WWOJ 
(B4/E)j) panddB 
4SBlOd ;JO alBJ 
(B4/E)j) 









'd pa1111p Ol lBa4A 
JO asuodsa1 a4l 4lT~ d passa1pdol Ol JTpaw 11nq JO asuodsa1 a4l a1BdwoJ :swrv 















'SUOTlJUnJ q0111aq0SlTW Ol pallTJ SE~ BlEP 4l~OlD 
·syaAa1 
d% paas puB s1aAat N% puB d% UTBJB 1Eu11dwEs 40Ba lB syaAat d% sdol ayo4~ 
'loyd 4JEa JOJ syaAat (rn0 01-0) d a)euoq1B0Tq a1a~ apBrn s)uawa1nsEaw 1a4lO 
·a1a4 pa)uasa1d a1e sp1a1l UTEJ2 lBa4A puB UOTl0npo1d aJnlSBd 1BuosBas tElOl 
uaaAlaq uos11BdwoJ a4l l1uo ·sp1a1l u1B1E;paas SB puB (Bu11aAOTJ ly1Ea) sva 
Ott 'sva SS pa1nsEaw SBA 4lAOlD 'JalSaAJEq UO}lJnS B Bu1sn lOtd 1ad SlBlpEnb 
w z·o x s BuT~Bl lq pau1w1alap a1a~ sp1a1l paas ·1alaw alBtd E Euisn lq 
JO l01~ Jad SlBlpBnb zw ?0'0 x oz 2UTlBJ A11BnSTA lq 1a4)1a passassE SB~ J1paw UT J6llElli AJO ·4+Bua1 lOtd a11+ua a4l JO SAOJ 9 2UTlSaA1B4 lq sp1aTA UTBJ2 puE 
lOtd Jad SlBlpBnb Zill sz·o x 8 2UTllnJ Aq passassB SB~ lBa4A UT JallBlli AlQ 'Eq/2~ 00? 
puB ooz '001 'SL 'OS 'SZ 'O :a1aA pa11dde alB4dso4d1adns JO sa+B~ ·Eu1Ao110J 
SAOJJB4 l4BTt 4ll~ lUaW+Ball alB4dso4d1adns 64l 4ll~ WJ l lB passa1pdOl 
sB~ (Bq/B~ OS lB Bua1as ~J) J1paw 11ng 'lU6WlB6ll a)B4dso4d1adns aql 4lT~ 
W0 s lB pa1111p SBA (eq;E~ OS lE e4+nn AJ) lB64ft ·Bu1paas SB UOJlBJado aWBS 
aql UT passa~pdol SBA (rnnsdlB puB ~ 'uw 'Ew 'ow 'uz 'nJ Bu1uTBlUOJ) 1as11T+JaJ 
yBseq a41 ·paq-paas pa1eda1d B OlUT 6861 iEW 4l81 aql uo u~os sE~ alTS :saOH13W 
·sa)B0T1da1 
( JO uBaw ·paTyddB a)B4dso4d1adns 2UTSBaJ0UT 4lTA (Bq/2~) lEa4~ B4lnD JO sp1a1l 
UTBJE puB sva Oll (B4/B~) J1paw 11nq BUa1as JO UO})Jnpo1d Jal)Blli AlO '8 ayqBl 
:s11nsa~ 
(B4/B~) JTpaw 11nq 























(as;) pyaTl xBru 
%06 101 pa1Tnba1 a 
·wdd 6 JO 1aAa1 d a1qB)JBJ)Xa a)BuoqJBJTq B 4lTA 1TOS B uo p1aTA wnWTXBUI 
%06 101 lBa4A uBql a paTyddE a1orn sawTl r·z pa1Tnba1 ~1paw 11ng :s1N3WW08 
01 
'd pa11Jlp 01 1ea4A 
JO asuodsaJ a41 4lJA d passaJpdo1 01 JJpaw lJnq JO asuodsaJ a41 aJedwo8 :swrv 





(wdd £'0 ~) uoJJdJospe d 
l!OlJ aAJlJBaJ 





"SUOJlJUnJ 4JJtJa4JSlJW Ol pallJJ SBA BlBP 4lAOJ~ 
•staAat 
d% paas pue staAat N% pue d% UJBJE '2uJtdwes 4Jea 1e s1aAat d% sdol a104A 
'lOtd 4Jea JOJ staAa1 (wJ 01-0) d a1BuoqJBJJq aJaA apew s1uawaJnsBaw Ja4l0 
·aJa4 pa1uasaJd aJB sptaJi UJBJE 1ea4A pue UOJlJnpoJd aJn1sed 1euoseas 1e101 
uaaA1aq UOSJJBdWOJ a41 AtUO ·sp1aJA UJBJ.3/paas SB pue (EUJlaAOtJ Atlea) sva 
Ill 'sva SS palnseaw SBA 4lAOJ~ 'Ja1saAJB4 UOJlJns e EuJsn 101d Jad SlBlpBnb 
. w z·o x s 2UJ)!Bl iq pauJwJa1ap aJaA sp1aJi paas 'la1aw a1Btd e Eu1sn fq 
lO 101~ lad SlBJpenb Zill ?0'0 x oz 2UJlBl A11BnSJA Aq Ja41Ja passassB SBA JJpaw 
UJ JallBill AJQ ·412ua1 l01d alJlUa a41 JO SAOJ 9 .3UJlSaAJB4 lq sp1aJA UJBJ-3 puB 
101d Jad SlBJpenb Zill SZ'O x 8 EuJ11nJ lq passasse SBA 1ea4A UJ JallBill AlO 
·eq;.3)1 00'7 
puB OOZ '001 'SL '0£ '£Z 'O :aJaA paJ1dde a1e4dso4dJadns JO sa1e~ ·EuJA0110J 
SAOJJB4 14211 4lJA 1uaw1BaJl a1e4dso4dJadns a41 4lJA WJ I 1e passaJpdo1 
SBA (Bq/2)! 0£ lB oEBJlUBS AJ) JJpaw llng ·1uaw1BaJl a1B4dso4dladns a41 4lJA 
WJ s lB pat1Jlp SBA (e4;E)! OS 1e e41n~ AJ) 1ea4~ ·EuJpaas se UOJlBlado awes 
a41 UJ passaupdo1 SBA (wnsdlE pue ~ 'uw 'Ew 'ow 'uz 'n8 EuJUJBlUOJ) JaSJtJllaJ 
A 1BsBq a4i ·paq-paas paJedaJd e 01uJ 6861 ew 4l6l aql uo uAos SBA a11s :saOHl3W 
· sa1eJndaJ 
£ JO ueaw ·paJtdde ale4dso4dJadns EuJseaJJUJ 4lJA (e4;E)!) 1ea4A e4ln~ JO sp1aJi 
uJeJE pue sva III (e4;E)!) JJpaw JJnq oEBJlUBS JO UOJlJnpoJd Jal1ew iJO "6 a1qei 
:si1nsa-a 
(as+) PtaJi xew 
<zzhL I (z'?)S'?l %06 JOJ paJJnbaJ d 
6LOZ n:0£ 00'7 
SS6l 606Z ooz 
S'78I ILSZ 001 
ZOBI £SSZ SL 
I IL I '79IZ OS 
0991 8ZL l sz 
Z£9l £991 0 
(e4;2)!) 1ea4A (e4;E)!) JJpaw .t mq 
sp1aJi UJBl~ uo t i onpo.rd Janew L1a e4;Jadns E)! 
·wdd LI JO 1aAa1 d a1qelJBllXa alBUOqlBJJq e 4lJA 1JOS e uo p1aJA WnWJXBill 
%06 JOJ d paJ1dde JO Slunowe JBtJWJS paJJnbaJ lBaqA pue JJpaw JJng :slN3WWOJ 
Tl 
·a pa1111p OJ 1ea4A JO asuodsa1 
aqJ 4lJA d passa1pdo1 01 B11apB11as ~011al JO asuodsa1 a41 a1edwoo :swrv 
X3 LOI9 I 6S3W68 :s1v1~1 
















·suo1JJun1 qJ111aqJSJJW OJ paJJTI SBA BJBP 41~01~ 
·s1aAa1 d% paas pue s1aAa1 N% pue d% u1e12 'Eu11dwes qoBa 
JB s1aAa1 d% sdoJ a1oqA 'Jo1d qoea 101 s1aAa1 (wJ OI-O) d a1euoq1eo1q a1aA 
apew s1uailla1nseaill 1a4Jo ·a1aq paJuasa1d a1e sp1a1i UJBl2 JeaqA pue uo1Jonpo1d 
a1nJsed 1euoseas tBJOl uaaAJaq uos11BdruoJ aqJ l1uo ·sp1aJA ure12;paas se 
puB (2UJJaA01J A1lBa) SVO ~01 'SVO z; pa1nsearu SBA qJAOl~ •1aJSaAJBq UOJJOns B 
Bursn Jo1d 1ad sJe1pBnb Zill z·o x ~ 2uJ~BJ iq pauJilllaJap a1aA sp1a1l paas ·Jo1d 
1ad s1e1penb Zw to·o x oz EuJJBJ l11ensJA lq passasse SBA e11ape11as ~011al 
UJ JaJlBW AJQ ·qJEUat J01d aJJJUa aqJ JO SAOl 9 2UJJSaAJB4 lq sp1a1l UJBJ2 pue 
101d 1a~ s1e1penb Zill ~z·o x 8 EuJJJnJ lq passasse SBA JeaqA ur 1aJJBW AJQ 
•eq;B~ 00? 
pue OOZ 'OOI '~L 'O~ '~z 'O :aJaA pa11dde a1eqdsoqd1adns Jo saJBE ·EuJAD110J 
sA011eq JqErt qJJA 1uawJea11 a1e4dsoqdJadns aqJ qJJA wo I JB passa1pdoJ SBA 
(eq;E~ o~ Je BJJapew Ao) e11apeJ1as Ao11ax ·1uawJea1J aJeqdsoqd1adns aqJ qJJA 
WO S JB pa1111p SBA (eq;E~ OS JB eq1n~ AO) Jeaq~ ·Eurpaas SB UOJJBJado awes 
a41 ur passa~pdoJ seA (wnsdl2 pue ~ 'uw '2w 'ow 'uz 'no Eu1u1e1uoo) 1as11JJJaJ 
1eseq a41 ·paq-paas pa1eda1d e 01u1 6861 ABW 4l6Z aq1 uo u~os SBA aJJS :saOH13W 
·saJBJJ1da1 £ JO ueaw 
·pa11ddB a1eqdsoqd1adns EurseaJJUJ qJJ~ (eq;E~) JeaqA eqJn~ JO sp1aJA UJBJE puB 
sva ~OT (eq;E~) e11ape11as Ao11al e11apew JO uo11Jnpo1d 1a11ew i1a ·01 a1qe1 
:s11nsaB 
(Bq/2~) e11apB11as 























(as+) p1aJA xew 
%06 lOJ pa11nba1 d 
(£L9 JB pa1ew11sa) 
00?< 
·wdd O~L JO uoJr aAJJJBal puB wdd 8 JO 1aAa1 a 
a1qBJJBlJXa aJBuoqlBJJq e 4lJA 11os e ~o PtaJA wnWJXBW %06 JOJ JBaqA ueqJ (ssat 
saw11 9·z 01 pa1ew11sa) a pa11dd~ ssa1 pa11nba1 e11ape11as Ao11ax :s1N3WWOJ 
Zl 
·4se+od pa11dde Ol a1n+sed e11ape11as ~011al JO asuodsa1 a4l a1nseaw (q 
'd pa1111p Ol +ea4~ JO asuodsa1 
a4l 4lTM d passa1pdo+ Ol e11ape11as ~011a£ JO asuodsa1 aql a1edwo8 (e :swrv 



















a+JS 101 pa1nseaw a1a~ s1aAat ~ a+euoq1eJ1q (wJ 01-0) aoe11ns AtUO ·1a+aw 
a+etd e 4+1~ (sva 011) 2u11ds u1 pa1nseaw se~ 4+~01~ ·ow~ uz 'n8 '1adns e4;2~ 
OOZ 4+1~ wo 1 lB u~os uaaq pe4 +B4l (e4;2~ o~ lB e11apew Ao) e11ape11as ~011aA JO s+o1d o+uo 2u1paas 1a+JB 4+uow e passa1pdo+ pue4 se~ qse+Od (q 
'SU01lOUnJ 40111a4JSl1W Ol pa+l1J SBA B+BP ~lAOl~ 
·s1aAat d% paas pue s1aAa1 N% pue d% u1e12 '2u11dwes 4oea 
+B s1aAa1 d% sdo+ a104~ '+otd 4oea 101 s1aAat (WJ 01-0) d a+euoq1eo1q a1a~ 
apew s+uawa1nseaw 1a4+0 ·a1a4 pa+uasa1d a1e sp1a1A u1e12 +ea4A pue uo1+onpo1d 
a1n+sed 1euoseas tBlOl uaaA+aq uos11edwoo a4+ AtUO ·sp1a1A u1e12;paas se 
pue (2u11a~o1J l11ea) sva Oll 'sva ~~ pa1nseaw se~ 4+AOJ~ ·1a+saA1eq uo1+ons e 
2u1sn lOtd 1ad s+e1penb Zw z·o x ~ 2u1~el lq pau1w1a+ap a1a~ sp1a1l paas ·+otd 1ad s+e1penb Zw ~o·o x oz 2ttTlBl £11ens1A fq passasse seA e11ape11as Ao11a£ 
UT 1a++BW l1a ·4+2ua1 lOtd a11+ua a4l JO s~o1 9 2u1+saA1eq Aq sp1a1l u1e12 pue 
lOtd 1ad s+e1penb Zw ~z·o x 8 2UJll11J lq passasse se~ lBa4~ u1 1allBW l1a ·eq;2~ 007 pue OOZ 
'001 '~L 'O~ '~Z 'O :a1a~ pa11dde a+e4dso4d1adns JO sa+eu ·2u1Ao110J sA011e4 
l42Tt 4lT~ +uaw+ea1+ ale4dso4d1adns a4+ 4lTM wo l +B passa1pdol se~ (eq;2~ 
o~ +e e11apew Ao) e11ape11as ~011ax '+UaWlBa1+ a+e4dso4d1adns a4l 4lTA WJ 
~ lB pa1111p se~ (e4;2~ o~ lB e4ln~ AJ) +ea4fl ·2u1paas se uo1+e1ado awes a4l u1 
passa1pdol se~ (wnsdl2 pue ~ 'uw '2w 'ow 'uz 'n8 2u1u1e+uoo) 1as111+1aJ 1eseq 
a41 ·paq-paas pa1eda1d e OlUT 6861 few 4lll a4l uo u~os se~ a+1s (e :saOH13W 
(e4;2~) e11ape11as 





















(as+) p1a1A xew 
%06 lOJ pa11nba1 d 
(9L~ lB palBWJ+sa) 
007< 
tl 
·sa+eo11da1 £ JO ueaw 
·pa11dde a+e4dso4d1adns 2u1sea1ou1 4+1~ (e4;2~) +ea4~ e4+n~ JO sp1a1l u1e12 pue 
sva Ott (e4;2~) e11ape11as ~011a£ e11apew JO uo1+Jnpo1d 1a+lBW AJG 'Tl a1qe1 
:s11nsgu 
·rndd 0~? JO UOJJ aAJlOBaJ pu-e rndd Ol JO 1aAa1 d a1q-eJOBJJXa 
aJ-euoqJ-eo1q -e t.tll~ 11os -e uo p1a1i rnnrn1x-ern %06 JOJ J-eaq~ u-eql (ssa1 sarnJl 
E'Z aq Ol paJBWJJsa) d pa11dd-e ssa1 paJJnbaJ -e11ap-eJJas ~011a1 (-e :SLN3WWO~ 
(Bl{/~)j) pan:dd-e 
l{SBlOd JO aJBJ 
(-eq;1hj) 








•4selod paJtdde OJ aJnlsed e11ape11as AOttaA JO asuodsa1 a4i a1nseaw (q 
·a pa1111p oi ieaqA JO asuodsa1 
a4i ~lJA d passa1pdoi Ol e11ape11as Ao11af JO asuodsa1 aql a1edwoJ (e :swrv 
. 















JOJ pa1nseaw a1aA s1aAa1 ~ aieuoq1ei1q (Wj 01-0) ajeJJns A1UO ·1aiaw ale1d e 
qlJA (sva 011) Eu11ds u1 pa1nseaw SBA 4lAOJO ·ow~ uz 'nJ '1~dns eq;B~ OOZ 4lTA 
Wj 1 lB UAOS uaaq pBq lB4l (eq;E~ o~ lB e11apew Aj) e11apB11as AOttaA 
JO SJOtd OlUO Su1paas JaJJB 4lUOW B pas~a1pdOl pueq SBA qSBlOd (q 
'SUOJlJUnJ qj111aqJSlJH Ol pallJJ SBA BlBP 4lAOl~ 
·s1aAat d% paas puB s1aAat N% pue d% UJBJS 'Bu11dwes qjea 
lB staAat d% sdoJ a104A 'lo1d 4jea JOJ staAat (wj 01-0) d alBUoqJBjJq a1aA 
apew siuawa1nseaw 1a4lo ·a1a4 paiuasa1d a1e sp1aJA UJBJS lBa4A pue UOJlJnpo1d 
aJnlsed 1euoseas 1BlOl uaaAlaq uos11edwoj a4l A1UO ·sp1aJA u1e1S;paas SB 
pue (Su11aAotJ J11ea) sva 011 'sva ~~ pa1nseaw seA qJAOJ8 ·1aisaA1eq uoJJjns e 
Bu1sn lOtd 1ad SlBJpenb Zw z·o x ~ Sui~Bl Aq pau1w1aiap a1aA sp1a1J paas ·io1d 1ad SlBlpenb Zw ~o·o x oz BUJlBJ J11ensJA Aq passasse seA e11ape11as Ao11aA 
UJ JallBW AlQ ·qlBua1 lOtd aJJlUa a4i JO SAOJ 9 BUJJSaA1eq fq sp1aJA UJBJB puB 
l01d 1ad sie1penb Zw ~z·o x 8 SUJJJnj fq passasse SBA leaqA UJ Jaliew f1a 'Bq/S~ 00~ pue OOZ 
'001 '~L 'O~ ·~z 'O :a1aA paJtdde ale4dso4d1adns JO salBE ·BuJA0110J sA011e4 l42JI 4lJA iuawleaJl aie4dsoqd1adns aqi 4lJA WJ 1 lB passa1pdoi SBA (e4;B~ 
o~ lB BJJapew Aj) Bt1ape11as Ao11ax ·iuawleaJl alB4dso4d1adns a4l 4lJA Wj 
~ lB pa1111p seA (eq;S~ o~ lB eqlno Aj) leaq~ ·BuJpaas se UOJlBJado awes aqi UJ 
passa1pdoJ seA (wnsdfS pue ~ 'uw 'SH 'ow 'uz 'nJ SuJUJBJUOj) 1as111i1aJ IBSBq 
a41 ·paq-paas pa1eda1d e oiu1 6861 few 4ll1 aqi uo uAos seA alJS (e :saOHl3W 
·salBJJ1da1 £ JO ueaw 
·pa11dde ale4dso4d1adns Bu1sea1JUT 4lTA (eq;E~) ieaqA e4ln~ JO sp1aJA u1e1E pue 
sva 011 (e4;E~) e11ape11as Ao11aA e11apew JO uOJlJnpo1d JallBW AJQ '£1 a1qe1 
:s11ns3E 
(as+) p1aJA xew 
(£?)96Z (8Z)?6l %06 JOJ pa11nba1 d 
¥00£ £0L1 00? 
¥t6? 8~91 ooz OZ£ LZ?l 001 
89Z ?601 £L 
OLZ 9Z6 o~ 
661 l~L ~z 
1~1 9Z~ 0 
(e4;B~) lBa4A (e4;B~) e11ape11as 
sp1aTA ure10 UOTljnpo1d 1allBW AJQ e4;1adns 2~ 
'd pa11dde JOJ lUawaJ1nbaJ 
%06 Jla4l aJnpaJ p1no~ s14l uaql palJlJlSaJ aJa~ SlU9WlB9Jl eq;Jadns E~ 00~ 
a4l WOJJ sp1a1l lOTd JI 'SlOTd aso44 ur spea4 awos uo paAJasqo aJa~ spae4 all4h 
·1eseq a4l ur pa11dde se~ (e4;2~ £) nJ 4Eno4lUaAa 'i0ua101Jap nJ Jq palJlJlSaJ 
i1qeq0Jd aJa~ e4;Jadns E~ 00~ JO OOZ Eu1A1aJaJ SlOTd JO sp1a1J 1eaJa0 ~ 
·wdd 0091 JO UOJl 9AllJBaJ 
pue wdd £ JO 1aAa1 d a1qelJBJlXa aleuoqJBJlq e 4ll~ 11os e uo p1a1i wnw1xew %06 
JOJ lBaq~ ueql d pa11dde ssa1 saw1l £'1 paJ1nbaJ e11apeJJas ~011ax (e :siN3HH08 
(e4;2~) pa11dde 
4SBlOd JO alBJ 
(e4;2~) 









u111-epog 41nos 'iaAJ =NOil\7801 














'SUOJl0UnJ 40111a40SllW Ol palllJ ua4l SBA BlBP 4lAO.l5 
·s1aAaT d% paas pue Bu11dwes 40ea lB s1aAa1 d% dol a104A 
'101d 40-ea 10J s1aAa1 (w0 01-0) d aleuoq1e01q a1aA apew SlUawa.1nseaw .1a4lo 
'l8AOT0 UBaUBllaJqns lOJ aAaTS WW z pue 1aA04s BJA lO 01paw 1.1nq .lOJ l8lSaA.1e4 UOTl0ns e Bu1sn lOTd 1ad SlBlpenb 
2w z·o x,; ~UT~Bl A:q pau1w1aJap a1aA sp1a1f: 
paas ·.1aJaw alBtd e 2u1sn f:q 10 Jo1a .1ad sJe1penb 2w 170'0 x OZ Bu11e1 A:11ens1A 
.1a411a f:q passasse sBA 'sva ,;01 pue sva Lt; lB pa1nseaw 'uoJ10npo.1d .1alJBW 
f:1a ·Bu1Mo110J sA01.1e4 l42TT 4lTA w0 1 lB UOJlBJado aw-es a4l UT passa.1pdol 
a1aA (e4;2~ 0017 .10 ooz '001 ',;L 'o,; ',;z 'o) ale4dso4d1adns pue (pala11ad aw11 pue palBTn0ou1 '-eua1as A0 0Jpaw .1.1nq .10 u11-eBunN A0 .1aAOT0 u-eaue.1.1alqns) 
e4;2~ or; lB paas '(wnsdfB pue '~ 'uw 'Bw 'ow 'uz 'nJ 2u1u1eluo0) .1as1tTllaJ 
1-es-eq a41 ·paq-paas pa1eda1d B 01u1 6861 A:ew p.1£z a4l uo ~Aos seM alTS :saOHl3W 
·sva ,;01 pue sva Lr; d pa11dde Ol (eua.1as A0) 01paw 




.1aAOT0 ·qns 01paw 11ng 









(as+) P1a1A: x-ew 
%06 10J pa11nba.1 d (8Z)Il"/l < 9,;ho£ 
£[1 161 
IE I 991 
OZI 6ZI 












(as+) P1a1f: xew 









'(%01~ Ol paJedwoJ %0L~) uoseas a4l u1 alB1 
asuodsaJ Ja2Je1 i1l4211s e pue (suo1lenba palllJ WOJJ %~11 Ol paJedwoJ %0Z9) 
d pa11dde Ol JaAOTJ ueaueJJalqns ueql (p1a1i wnw1xew Ol o = d lB p1a1i aAoqe asuodsaJ ·a·1) asuodsaJ Ja2JB1 4Jnw e pa~o4s os1e Jlpaw JJnq uosease a4l u1 
A1Je3 'J~AOTJ ueaueJJalqns ue4l UOllJnpoJd wnw1xew %06 JOJ a pa11dde aJow saw1l 
z punoJe paJ1nbaJ J1pam JJnq 'uoseas a4l u1 alB1 pue i1Jea 4loq lV :siN3WWO~ 
81 
